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Abstract 


PROBLEM TO BE SOLVED: To obtain a composite material suitably useful as a filler for gypsum, etc., 
by functioning an inorganic filler. 

SOLUTION: This composite material is obtained by forming a water-soluble polymer (e.g. 
polyacrylamide) by graft polymerization on the surface of a fibrous or spherical siliceous material (e.g. 
glass fiber). The fibrous or spherical siliceous material is subjected to low-temperature plasma treatment 
by using an inorganic gas, a monomer solution to be a raw material for a water-soluble polymer is 
reacted with the siliceous material after the plasma treatment and the water- soluble polymer is formed 
by graft polymerization the surface of the siliceous material to give the objective composite material. 
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INORGANIC MATERIAL/ POLYMER COMPOSITE MATERIAL AND ITS PRODUCTION 

Abstract 

[Object] 

To provide a composite material which lends itself to use 
such as a filler into gypsum by rendering an inorganic material 
functional . 
[Solution] 

This invention provides a composite material formed by 
graft polymerizing a water-soluble polymer (for example, 
polyacrylamide ) onto the surface of a fibrous or spherical 
siliceous material (for example, glass fiber) . The fibrous or 
spherical siliceous material is subjected to low-temperature 
plasma treatment using an inorganic gas. After the plasma 
treatment, a monomer solution to be a source material for the 
water-soluble polymer is brought into reaction with the plasma 
treated siliceous material for graft polymerization of the 
water-soluble polymer onto the surface of the siliceous material. 

[Claim 4] 

A method for preparing a composite material in which before 
the siliceous material is subjected to low-temperature plasma 
treatment, radial active site on the surface of the siliceous 
material is measured using a silica particle to previously find 
an appropriate condition for the low-temperature plasma 



treatment . 



[0010] 

It is found that the composite material according to this 
invention in which the siliceous material is integral with the 
water-soluble polymer by covalent bond, in particular, improves 
functional strength of gypsum when the composite material is 
used as a filler into the gypsum and improves driving 
characteristics of fastening hardware such as a nail. As the 
reason of such improvement, it is assumed that when a gypsum 
board is manufactured in the presence of water, the water- 
soluble polymers extended from the surface of the siliceous 
material hitch up with gypsum, thereby enabling introduction of 
a siliceous material incompatible with gypsum, such as a glass, 
into gypsum, which in turn enables to make full use of 
characteristics of the siliceous material. 



[0017] 

Low-temperature plasma treatment should to be carried out 
with a pressure (a degree of vacuum) , at which the surface of 
the siliceous material is rendered active in accordance with a 
siliceous material type to be treated and an inorganic gas type 
to be used for treatment for quick generation of a large number 
of radical active sites, at a discharge output for a discharging 
time (plasma irradiation time) period. The present inventor 
established a method in which the composite material including a 
siliceous material according to the present invention can 
efficiently be prepared by carrying out preliminary plasma 
treatment using a silica fine particle and measuring a radical 



active site on the surface of the silica fine particle to find 
an suitable condition for plasma treatment. More specifically, 
according to a preferred embodiment of the method for preparing 
a composite material of this invention, preliminary plasma 
treatment is carried out on condition defined by a given 
pressure, a discharge output, and an inorganic gas using a 
separately provided silica particle to find a discharging time 
period for which the radical active sites sharply increase. 
According to the obtained discharging time, the siliceous 
material may be plasma treated. Depending on a siliceous 
material and an inorganic gas to be used, low-temperature plasma 
treatment is generally carried out at 50-100 W of discharge 
output at 0.05-0.2 torr of pressure for approximately 1-5 
minutes . 
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